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Abstract
Remote sites in South Africa can be characterized by a lack of inter-city transport, lack of societal infrastructure, and minimal 
computing resources and access to them. As a result, Kindergarten-12th Grade (K-12) education has not used many features of
educational technology that require significant bandwidth. This case study analyzes the availability and uses of teaching 
techniques and computing technologies in Grades 10, 11, and 12 Computer Applications Technology classes in a remote town in 
South Africa. The technologies and techniques trialed showed promise of usefulness in being more engaging to student interest 
than those presently used. Some students, who desired a job in IT in the future, were more motivated and remembered more than 
others. The technologies were a bit tricky in setting up and it was recommended that the researchers, in addition to special work 
sessions with the teachers, team taught with the teachers for their first time using the technologies. For advanced students, a 
computer club was recommended that might allow students to explore subjects and job opportunities that did not fit within their 
class structure. Human factors issues focussed on ease of use and intuitiveness of technologies for both teachers and students.
Classes are only 50 minutes and, within so short a time, if the technology becomes a hurdle rather than a vehicle for teaching a 
class concept, it defeats its own purpose. Thus, technologies need to be selected carefully and all supporting technologyneeds to 
be installed and ready for use. For companies developing K-12 technologies, if they have a preference for e.g., browsers, they 
should provide a hyperlink to the download site for their users. Also, all software should have a one-page summary of commands 
and software use.
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1. Background
Research on information and communication technologies (ICT) in developing countries (4D) has been on-going 
for over 35 years. Most of the published research has not gotten beyond the adoption stages and none of the research 
found to date discusses specific interactions and their importance to acceptance of both technology and 
technologists. In remote rural South Africa, villages operate at an essentially subsistence level, often hundreds of 
kilometers from the nearest town. With little economic activity beyond barter,unemployment in these locations is 
often 80%+ and children spend their time in school learning to read and write but not developing much knowledge 
of the outside world or of opportunities to improve their future existence.
This research was undertaken in the spirit of the [1] theme that ICTs are “transformative socio-economic” 
mechanisms through which we tested ideas about using different techniques and technologies to help motivate
students, provide an enjoyable learning environment, and develop some sense of opportunities that students might 
enjoy in the future, while reducing the teachere workload. The importance of this research is that in many 
developing countries, as much as half of the population exists in remote rural conditions that often sever them from 
the rest of their society and the world. They desire economic activity but have no knowledge of how to accomplish it 
[2]. Rural inhabitants often are aware of the outside world but feel inadequate to have any input or impact on their 
future existence. School pass rates are often below 50% and unemployment over 80% [3]. Thus, students attend 
school within the larger context of their everyday lives that include complex and influential social and political 
aspects which influence their behaviors (e.g., seeking tertiary education), communications, and uses of, for instance, 
computing resources, all of which conspire against their broad computing capability use[4].
The research question driving this research is -- what are impacts of different teaching methods on rural high 
school student engagement and performance? The overall goal is to determine techniques, Internet apps, and 
methods of teaching that engage and motivate students and that can work in the environment. This research question 
is important because no research has been found that appears to identify specific software or tools, beyond Microsoft 
products, that can be used in developing country classrooms. The implication in most writing is that what works in 
one locale will not work in another [5]. Further, research that evaluates facilitators and hinderers of technology use 
and curricular integration, relate more to teachers and less to students [6, 7].
2. Methodology
Phenomenological research seeks to describe what participants have in common [8], hopefully, to develop both 
what and how it was experienced. The first author (hereafter PI), developed training and exercises for conducting
the classes during which the exercises were tested. Participants were high school students in10th, 11th, and 12th 
Grades at a remote rural, government high school in the Eastern Cape province of South Africa. The PI was standing 
in, at the request of the teacher and Headmaster, as the teacher was out for surgery.
The methodology had two main components: computer-based exercise analysis and student interaction analysis. 
The PI was the participant observer who created the exercises to match the course content and conducted the 
exercises, noting observations as much as possible. After returning to her home base, almost daily conversations to 
debrief, document, and make sense of observations were held with the other two researchers – one an academic, and 
one a doctoral student at a South African university.
Using Toulmin’s[9] argument model, we sought to develop claims, provide evidence of those claims, and 
warrants to logically develop the claims, based on our academic and past research credentials. The steps to 
analyzing the observational data were first, to note the event. After several days of identifying events, pattern 
categories began to emerge and we began to identify events, then discuss which, if any events they related to, and, if 
none, what the new pattern category was. At times, no category was obvious and we simply noted the event until it 
made more sense. The categories became the claims, and the events became the evidence of those claims. The 
warrants were anecdotes about the circumstance of the event and any pre or post events that might relate.
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2.1. Researcher considerations
Because the PI had never taught in high school, nor received much formal teaching education or training, she was 
understandably nervous about approaching mostly black, Xhosa students and telling them what they needed to know 
and how best to do that. While Grade-level books and PowerPoint (PPT) presentations were provided, there was no 
information on quizzes or on practical laboratory exercises. Thus, the PI decided to test what would work that would 
also meet the goals of the PPTs, which students needed to know for government standardized tests. As a result, the 
first author used her experience of over 45 years of teaching at the adult level, the books, and discussions with the 
students to determine the exercises they would perform. The goal was to test gamifying or otherwise using the 
Internet to make the learning experience a) more fun, b) motivating, and improved c) reinforcement for lectures.
According to phenomenological research, the researcher either seeks to transcend his experience to see the 
exercises anew to gain a ‘fresh perspective‘ [10]. The PI found this concept easy to do with respect to expectations 
about student acceptance of the exercises but difficult in terms of the dry, outdated nature of the material as taught in 
the students’ texts. This led to an internal conflict of sorts that lasted the first week at the end of which, the PI 
decided to follow the texts as closely as possible as most students’ level of comprehension was at a beginning 
novice level. The two or three students in each class that evidenced other IT interests and a higher level of IT 
understanding were treated individually to custom out-of-class assignments to feed their interests, and also to pay 
specific attention to information they desired, for instance, information about job opportunities in the IT profession.
2.2. Student considerations
There were 23 10th Graders, nine 11th Graders, and nine 12th Graders. Students were told, during the PI’s
introduction, that the exercises they did would be the basis for a research report. However, they were not given other 
information about what the researchers were doing in terms of the research. Each technique or technology that was 
tried, the students were asked if they a) they enjoyed it, b) they would like to use it again, and c) the technique or 
technology helped them learn the IT concepts of the lectures. Having done this much inclusion of students in the 
research, the PI also included passing, but telling, comments, interactions outside of classes, and other student-PI 
interactions that demonstrated beginning levels of student-teacher trust, and also developing interest in the subject. 
Students were not asked to review the research and comment on the conclusions; the teacher was asked her opinion 
of several passages after she returned to the classroom.
A consideration with student populations always is that there be no lasting ‘damage’ or risk to the students. These 
were avoided by telling them a) about the research, b) and that the period of guest lecturer for the PI would be two 
weeks only. After that time, the third author took over teaching duties for another two weeks. The assignments, 
except for technology, were no different than they might do in some other offline way.
In addition to the computer-based exercises, regular classroom interactions with students provided clues and 
evidence of some of their thoughts in terms of PI trustworthiness, the value of the assigned work and how it might 
apply to their lives, and why their attention and work in the class was important.
2.3. Technique and technologyconsiderations
The facility consisted of a single computer lab with 36 carrels, 18 working PCs, and various pieces of non-
working equipment such as keyboards and monitors. The PCs all were Mecer brand, 4GB, Intel 2.7 GHz speed with 
Huawei Y220 USB ports, ST3500418ASb ATA drive, generic keyboard, mouse, and monitor. Base software for the 
machines was Windows 7, SP1, MS Office 2010, Tux Typing, MS Snip, Autocad, and AVG antivirus. Other 
software was on various machines as there were no restrictions on downloading materials or software and students 
did.
Classes were scheduled for daily sessions but, because of timing issues, the 11th Grade only met with the PI 7 
times over the two weeks; the 10th and 12th Graders met daily. Techniques and technology were trialed during the 
two weeks. The techniques included lectures with and without the PPTs, with and without demos by the PI, and with 
and without breaks for student practice of concepts from the lectures. Technologies trialed during the two weeks 
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included 10th Grade -- MS Word typing with table formatting practice, Tux typing keyboarding practice,MS Snip, 
Autocad (gr 12), AVG antivirus Kahoot.it review quiz, and a PPT jeopardy review quiz; 11th Grade – MS Word 
web page design and formatting, Kahoot.it review quiz, and wikispaces.com wiki creation and membership with 
up/down loads; 12th Grade – live enactment of CPU functioning, Kahoot.it, jeopardy PPT review quiz, PPT creation 
and presentation. 
3. Results
Results are explained in terms of the three aspects of the research – researcher, students, and techniques and 
technologies. Each section below highlights the issues involved in each of these areas. 
3.1. Researcher
The PI was nervous about acceptance, control over the classroom, and her ability to relate to the teenagers. In her 
introduction of herself to the group, which is considered an essential part of community entry and relationship 
building, the PI talked about being one of nine children, coming from a fairly rural background, living in Texas, and 
about her choices in profession and education. She told the students she did not want them intimidated by her title 
because, she was still a learner just like they were. Students were told to call her whatever made them comfortable 
and, if they couldn’t think of anything to call her “Dr. Sue” as her students in Texas called her.
The PI was able to relate to students by recognizing the singer Rihanna on one student’s desktop background and 
discussing her music with the student, by discussing web design with another student, and by asking the 12th 
GradeHead Boy his opinion on the use of lectures versus practical exercises. There were several such incidents in 
every class, where, for example, individual students became gatekeepers to the class and interpreters of experiences. 
These ways of establishing a relationship prompted students to bring up topics to the PI as the first week progressed. 
During the second week, several students stayed after class to ask questions about work in the field of IT, for help in 
downloading software to a phone, and for help in getting images to show on a web page.
In terms of technology and techniques, the PI recognized several themes of teachers’ needs, including computer 
self-efficacy, teaching self-efficacy, pedagogical practices, and professional development in computer technology 
integration. Teachers who are not confident of their own computing abilities are unlikely to place themselves in a 
potentially embarrassing position of failure with untested technologies. Similarly, novice teachers who may not be 
completely sure of their teaching self-efficacy might be intimidated by trying to integrate technology into their class 
pedagogy. Thus, teachers who lack self-efficacy in either teaching or computing are unlikely to use emerging 
technologies in their classrooms without some kind of outside support [6, 7]. 
In addition, the PI has used problem-based learning and experiential learning practices for over 20 years so she is 
predisposed to flipping a classroom to have students learn more by doing than by listening. Taking a practice-
approach to learning requires letting go of some control over what is done by students and can lead to disastrous or 
seemingly out-of-control results. However, with practice, using PBL or experiential exercises can lead to great 
student rewards as they become more self-aware about how and when to apply theory versus innovating to find 
some novel solution to a problem. Teachers who have only practiced lecture and rote memorization in their classes 
are uncomfortable with passing the responsibility for learning to students and often feel the risks of students not 
being able to pass standardized tests are not worth the potential learning benefits of PBL or experiential work [6]. 
Thus, teachers’ prior pedagogical practices when not experiential, reduce the probability of them using such 
methods [6, 7]. 
Even teachers with sufficient self-efficacy and with a predisposition to experiential classwork might need support 
to get started with new technologies. The search for a functional, simple, intuitive software of a particular kind is 
time consuming and requires one to understand the characteristics sought and how they might add to a teaching 
goal. Such software search can be facilitated by a computer expert who can perform such a search in less time and 
with less effort than the actual teacher might. Further, using new technologies that seem to mostly come without any 
directions, help, or other aides to use can be daunting. With limited time and resources, using such technology will 
be unlikely. Therefore, chauffeured use of technology that includes both individualized training in how the 
technologies might be used in a classroom and also team teaching of the teacher and technology expert to facilitate 
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its initial uses would both be recommended. The professional training need has long been recognized as 
desirableand necessary to any type of innovation but the team teaching is a new concept that requires commitment 
from other professionals and, possibly would need to be done on a volunteer basis. 
3.2. Students
The first few days, students were respectful but did not initiate conversations or ask many questions in class. 
After several of the relationship-building interactions, which all of the classes seemed to note, students seemed to 
become more comfortable and some initiated conversations, asked questions, and requested more information about, 
for instance, MS Word shortcuts, which the PI had used in class. One particular interaction led to a noticeable 
increase in students’ participation. The PI had been asked what she would do if her daughter dated a person of color. 
She replied that her daughter dated a Muslim guy from Morocco who, while not black, had noticeably darker skin. 
The students appeared surprised but impressed by that news and perceived openness of the PI. After that 
conversation, students’ approval was evidenced in that they became more cooperative, did not require much 
encouragement to stick to class work, and were more accepting of the PI.
Monday of the second week presented a challenge as the students appeared not to have participated in the prior 
week. They were uncommunicative, a few completely disregarded class work, and several were fairly hostile in their 
interactions with the PI. The PI asked another teacher if she felt the same kind of borderline hostility on Mondays 
and she agreed but said that many students came from ‘difficult’ family situations. One 11th Grade girl in particular, 
said nothing, did nothing, and only gave hostile looks to the PI throughout Monday. A teacher said her mother had 
passed away the prior year, her father was an alcoholic and that there were abuse and other issues in the family. The 
teacher also said many students faced similar situations and that weekends were not generally celebrated. As a result 
of this conversation, the PI did more relationship-building interactions every day, to build better rapport with the 
students and, thus, gain their acceptance in the classroom.
While in general, the classes became more interested in the non-lecture tasks and events, in every class at least 
one person stood out in terms of their interest in IT and their desire to pursue a job in the IT field. These students 
each approached the PI on more than one occasion -- two students visited every day they had the computer class, to 
ask questions about what they could do, what they needed to know, and how they might get a job in the area of their 
interest. The PI responded in several ways. First, she told them of the importance of mastering the materials in the 
high school computer classes as it was basic knowledge they would be expected to know intimately if they wanted 
to work in IT professions. Second, she encouraged each student in their interests. For instance, one 11th Grader was 
keen to design web pages but that was not in their curriculum for the class. The PI created two of the lab sessions 
touse MS Word to design web pages and save them as HTML files so students could see their efforts in a browser. 
This helped everyone to get a sense of the effort involved in making a web page that might be revisited. Next, the 
student was encouraged to complete tutorials at w3cschools.org, a set of tutorials by the World Wide Web 
Consortium (W3C) on HTML, cascading style sheets, JavaScript, meta-tags, and so on. Within a week the student 
had completed over eight of the tutorials and had put together his own first html page with a header, some text, and 
an image. He struggled with the image and together the PI and student worked out that he had both used the wrong 
relative address and used the wrong file extension -- .gif instead of .jpg. Once that was fixed and he was shown how 
to put graphics in the same directory to avoid the addressing issue and also how to display file extensions so he 
would know what it should be. In another set of interactions, he asked about how to write program code to create a 
logon screen. This led to discussion of open source, use of free resources for coding, and what he needed to do to 
learn programming. These interactions were successful enough that the PI and student began an email 
correspondence that led to him asking what the requirements for entry to Rhodes University were so that he could 
work toward getting into college. 
Students clearly preferred techniques and technologies that were beyond what they had experienced in the past. 
The test techniques and technologies did improve their interest in, at least, the classes in which they were used, but 
did not seem to extend to when the class returned to a more traditional lecture format. Some students, those who 
were not interested in IT as a job and, in fact, did not see themselves having much future beyond their typical village 
experience – girls marry, boys seek work as unskilled laborers, would engage in the exercises but seemed not to 
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retain any of the information imparted during them. Those motivated to want to work in the field and others whosaw 
IT as a way to help them in their own area of interest, seemed to retain some of the information based on quizzes 
and reviews. In terms of revolutionizing the classes, two weeks is too short a period to have any conclusions about 
that. The PI believed that the regular teacher, should she continue using the techniques and technologies, might have 
more success with student learning with less effort (both goals of their use) over time and repeated use. 
3.3. Technology and techniques
Design of assignments considered issues of level of language, level of sophistication, and cognitive level of, e.g., 
Bloom’s hierarchy were all considered. Beginning assignments were at the recall and understanding levels of 
learning. The top two Grades had one assignment at a synthesis level – creating web pages and wiki content 
(Grade11), and creating and presenting PPTs (Grade12). 
The 10th Graders’practical assignments related to their need to master MS Windows and MS Word. Exercises to 
create directories, find directories, find files, understand file extensions and so on were conducted for Windows. 
Exercises in Word sought to reinforce course material as well as help student master Word. As a result, the 
recreation of a table summarizing chapter 1 from the students’ text was the first assignment. Because students were 
slow, hunt and peck, typists, this exercise – about 70 lines of type in a 3 column, 10 row table took three sessions. 
Those students who completed early were moved directly to Tux Typing Tutor, a repetitive typing software for new 
typists to master finger position and begin touch typing. The typing exercises were a challenged for all but the 
students were good-natured about the repetition and their accuracy rates were mostly over 90%. Their speed was 
quite slow, though, most around 5 words per minute, so as added incentive to help them speed their typing, music 
was played and they were encouraged to ‘type to the music.’ While they did not keep the tempo, at least half of the 
class increased their typing rate.
The 10th Graders also engaged in several reviews using new technologies using Kahoot.it and a PPT of the US 
Jeopardy game. Kahoot only worked for one group for one student so was, in general not successful. It taught both 
the students and the teacher that bandwidth and server capacity were not to be taken lightly. When the computer lab
had been established, it was with the understanding that Internet access would be limited and not for every class. 
Also, bandwidth was taken by other teachers in after school community activities to engage adults in further skill 
development. As a result, when the PI began using the Internet as a daily occurrence, the server and bandwidth 
limitations quickly surfaced. Kahoot was the major example of these limitations but the server freezing took place 
every time a class tried to access the same web site whether it was google, Kahoot, the wiki for 11th Graders, 
chrome download, or some other web site.
The 10th Graders were enthusiastic in wanting to try any new technologies the PI could bring them but they were 
less proficient at remembering details of what or how they did things. For instance, their book stressed Windows and 
MS Word proficiency and, by the end of the two weeks, all could open Word but not everyone could remember 
how, for instance, to create a table or which ribbon tab contained font information. 
The 11th Graderswere the hardest to engage, partially because they only met seven times over the two weeks so 
there was less time to establish relationships.The 11th Graders used two technologies – MS Word to create web 
pages and wikispaces to join and up/down load materials to the wiki site. Neither was 100% successful. Only one 
student actually created a complete web page with links to at least one other page. All others got a home page but no 
links to other pages. They tested their pages using Internet Explorer and were able to see what they did and how it 
looked as a web page. The five students with emails all were able to join the wiki successfully but only two of them 
downloaded any of the documents for their use and none uploaded anything. The students without email all failed to 
follow the PI’s directions and there were no directions on the wiki for joining so they ended up creating their own 
wikis but not knowing what to do with them afterward. To be successful, more time in planning web pages and more 
information on what a wiki is and how it works would have been helpful to the students. Thus, more set-up and 
preparation time would be needed. The wikispaces human factors design was a significant barrier to its use as it was 
neither intuitive, nor esthetically pleasing. It was a utilitarian presentation of functionality without regard to its 
organization or use by novices. Thus, human factors appeared to have been ignored in its design. In addition, there 
were no real instructions for how to do anything on the wikispaces web site. It was not recommended for 
continuation. The concept of wikis is appealing though because it would allow cross-class sharing of work 
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andinformation and could be managed through the computer club recommended. Thus, a new wiki with requisite 
design considerations was recommended.
By the end of the two weeks, the PI felt she had failed the 11th Graders because the two projects were not 
completed to her satisfaction. However, the students seemed to like the web design assignments and would have 
liked more time to work on it. The wiki was not clearly understood and the non-email students were frustrated that 
they were unable to engage with it. Thus, it was a partial success that also needed more student preparation and time 
to perfect.
The 12th Grade engaged in a live enactment of CPU functioning, Kahoot.it, jeopardy PPT review quiz, and PPT 
creation and presentation. During the live enactment, each student took a role as a part of a computer, e.g., CPU, 
ALU, RAM, ROM, input device, output device, and so on. They passed a chalkboard eraser as the token to show 
who had control of the computer at any given time and reenacted three different types of instructions – math 
formula, logic statement (if-then-else), and simple move characters. All but two students got into the exercise and 
not only learned from it but enjoyed saying which part of the CPU had control next. The two girls who were the 
ALU and Control Unit were not engaged and had to be told when they had control. This worked to reinforce the 
other students but did nothing for the two girls; since they were key to all of the commands, they weakened the 
exercise. When asked on a quiz a week later about CPU functioning, most of the class had correct answers except 
the two girls who did not engage. 
Kahoot was used first with this group and worked to the extent that two students were able to get the student 
logon running. The students did the exercise as half of the group against the other half. The students were 
enthusiastic and had a great time participating, giving the exercise four of four stars and asking for more. They 
showed mixed results in retaining the review information based on a quiz the next week. 
This group also had a jeopardy exercise and was enthusiastic and did well in the review. They wanted more of the 
exercise as an ‘easier way to learn.’  
The PPT exercise was to create a presentation discussing what computers meant to them. While the creation of 
six slides, two of which had fixed contents took three hours of class time, the results were worth it. The PI believed 
that, because they were not excited about the exercise at first, they went slow deliberately, thinking that the 
assignment would go away when the PI did. However, she had gained the agreement of the 3rd author who followed 
her into the classroom, to complete the exercise. The presentations were the last full day of the PIs attendance and 
they did not disappoint. A few female students had to be encouraged not to be shy (e.g., to think of the audience in
their underwear got giggles and calmed them down), but, with no prompting, the students presented 
professionally,without reading notes or slides, with adequate eye contact and a minimum of verbal stalls (e.g., ‘um’). 
Two male students who had previously not paid much attention in class, were surprisingly advanced in their 
concepts, for instance, wanting to do research on gamification. When asked later how he became interested in the 
topic, he had done a paper for the class the prior year on the topic. Since the teacher got the topic from the research 
team, it was gratifying not only to know she was using the materials we provided but that she also was having 
students engage with the materials. 
From a human factors perspective, the need to spend time not only on mechanics of using MS products but also 
of how to format content in a pleasing and intuitive manner became increasingly relevant as each class showed they 
could cope with mechanics but struggled with esthetics. If there were a way to factor design best practices into the 
curriculum, it would be recommended.
The PI was able to successfully use the technologies without much training or help but as she created lessons or 
activities, she realized that to expect the teachers to pick up the technologies on their own was probably not realistic. 
She searched for summaries of commands and usage and, most often, found none. Kahoot.it has prompts for its use 
that are fairly intuitive but not perfect. For instance, it never says there can only be one answer to a multiple choice 
question. Further, it only allows multiple choice questions so its use is limited. Similarly, Tux typing prompted one 
to start a lesson. At its end, the prompt was to the next lesson. Advanced students or students who had completed 
parts of the training, were not recognized and although you could skip lessons, you could not tell from the name 
“lesson 1” what it included. There was only rudimentary student management with little cumulative information and 
no encouragement, correction other than error recognition, or feedback to help students become more proficient. 
Plus, the exercises were not real words but simply sets of letters to exercise finger movements. While these 
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havesome value, real value is in learning to type words that are part of everyday vocabulary so that touch typing 
becomes internalized for easy and frequently used words, then for other words as practice continues. Thus, from a 
human factors perspective, the software used needed further development to be completely intuitive and simple. 
4. Discussion and conclusions
Five factors contributing to use of computer technology in the classroom were recognized from this research –
computer self-efficacy, teaching self-efficacy, pedagogical practices, and professional development in computer 
technology integration all apply to teachers while adequacy of computer technology support, applies to the 
technology in use. The type of technology support required includes not only hardware/software sufficiency but also 
instructional and usage aides for the software being used. The software should not become the focus of learning or a 
hurdle so difficult that it impedes the original learning goals. 
From a human factors perspective, the need for aides is coupled with a need for both techniques and technologies 
to be designed for intuitive, simple uses. Software designs need to be based on user needs relating to how software 
will be used. In addition to using best practices for colors, fonts, and text and graphic designs, best practices for 
grouping like information, providing context-aware help, and for intuitive structuring all should be followed. 
This research supports the notion that even students in rural, poor schools can benefit from using novel 
techniques and technologies in support of pedagogical goals. More research is needed that include the teachers and 
their guided and facilitated use of the technologies. It appeared from the exercises conducted that, once bandwidth 
and hardware limitations could be overcome, that students might become more participative and more motivated 
about the coursework but two weeks is insufficient to generalize whether or not the technologies contribute to 
motivation and learning. Thus, more research is also needed to determine long-term pedagogical outcomes from 
using novel technologies in the classroom with further corroborationof results with the teachers and other 
stakeholders.
References
[1] Avergou, C. 2008. Information systems in developing countries: a critical research review. Journal of Information Technology. 23, 133-196.
[2] Donner, C. and Toyama, K. 2009. Persistent themes in ICT4D Research: priorities for intermethodological exchange. The 57th Session of the 
International Statistics Institute, Durban, South Africa, June 17-21.
[3] Bhisho Brief. 2015. A Shocker! Only half of PE Grade 1s passed. The Herald DA Bhisho - The Democratic Alliance at the Bhisho 
Legislature, Downloadedon February 8 2015 from http://www.dabhisho.org.za/bhisho-brief
[4] Giddens, A. (1984) The Constitution of Society: Outline of the Theory of Structuration.Berkeley, University of California Press.
[5] Pade-Khene. 2010. The development and implementation of an evaluation framework for rural ICT projects in developing countries: An
exploration of the Siyakhula Living Lab, South Africa. PhD Dissertation, Rhodes University, Grahamstown, SA.
[6] Gilakjani A. P. (2013). Factors Contributing to Teachers’ Use of Computer Technology in the Classroom.
[7] Pelgrum, W. J. (2001). Obstacles to the integration of ICT in education: results from a worldwide educational assessment. Computers & 
education, 37(2), 163-178. 
[8] Van Manen, J. 1990. Researching the lived experience: Human science for an action sensitive pedagogy. SUNY Press, Albany, NY.
[9] Toulmin, S. 1999. The Uses of Argument, 15th ed.
[10] Creswell, J.W. 2013. Qualitative inquiry and research design, 3rd ed., Sage Publishing, Los Angeles, CA.
